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the course of the rays reversed, so that the direction of the emergent ray is determined by ft'. The question to be investigated is the relation of ft' to n, and to the other data of the experiment.
The band of zero order (n = 0) occurs when a! = 90°, that is at the limit of total reflexion. The corresponding values of a, ft, and (3' may be determined in succession from (33), (34), (35). The value of a! for the nth band is given immediately by (32). For the width of the band, corresponding to the change of n into n + 1, we have
and from the other equations,
cos a' dot = p. cos a da.,
da. + dft = 0, cos ft'dft' = fj> cos (3 dft ; so that the apparent width of the nth band is given by
dft' =
cos
cos ft'cos a sin a''
.(3V)
In the neighbourhood of the limit of total reflexion sin «' is nearly equal to unity, and the factors cos ft, cos ft', cos a vary but slowly with the order of the band and also with the wave-length. Hence the width of the nth band is approximately proportional to the order, to the square of the wave-length, and to the inverse square of the thickness.
This series of bands, commencing at the limit of total reflexion, and gradually increasing in width, are easily observed with Herschel's apparatus by the aid of a soda-flame. In order to increase the field of view, the flame may be focused upon the layer of air by a wide-angled lens. The eye should be adjusted for distant objects, and the thickness of the layer should be as uniform as possible. For the latter purpose the glass surfaces may be pressed against two strips of rather thin paper, interposed along two opposite edges.
We have now to consider what happens when the source of light is white. According to Airy's principle the centre of the system is to be found where there is coincidence of bands of order n, in spite of a variation of X. This is precisely the question already dealt with in connexion with the other system of bands, and the answer is embodied in (36). About the achromatic centre thus determined will the visible bands be grouped.
And now the question arises, Are these bands achromatic? Certainly not. M. Mascart, to whom is due equation (37), appears to me to mis-the other especially simple case of constant angle of incidence.
